ABSTRACT
Introduction
Dental amalgams have been widely used in dentistry for over 160 years and are still being used due to their good clinical performance, strength, durability and reasonable price. [1] In low-copper amalgams, different electrolytic potentials in various phases make it susceptible to galvanic corrosion in its most electropositive phase (γ2) especially in the interface region. [2] [3] [4] [5] Corrosion prod-ucts formed by the interaction of metallic ions from amalgam with chlorine and oxygen in the oral environment fill this gap. They consequently create a potential to seal the tooth/amalgam restoration interface. [6] [7] [8] On the other hand, there are less electrolytic potentials and galvanic corrosion in high-copper amalgams. Marginal microleakage due to setting contraction of high-copper amalgams has been a cause for dentists' concern about patients' post-operative sensitivity and secondary caries.
[9-10] However, it takes some time for the microleakage of high-copper amalgams to be sealed by corrosion products. It would be advantageous if these interfacial gaps could be sealed as quickly as possible by accelerated corrosion products. [11] [12] In addition to the galvanic corrosion, other types of corrosions are expected to take place in amalgam restorations, as it would be at the vicinity of some factors such as tension, [13] [14] oral bacterial flora, [15] [16] and pH changes. Acidic environment accelerate corrosion phenomenon. [17] [18] Applying adhesives as an intermediary layer between enamel/dentin and amalgam reduces secondary caries [19] and microleakage significantly. [20] [21] [22] It also increases bonding [23] and diminishes postoperative sensitivity. [24] [25] [26] Corrosion resistance of alloys is reduced in a lower pH environment. Due to the acidic functional monomers of Self-etched Adhesives (SEA), the resultant interfacial structure becomes more hydrophilic [27] and may create an interfacial acidic environment that would be a more efficient condition for interfacial corrosion for amalgam restorations. Electrochemical Tests (ECTs) can be considered as the testing techniques for evaluation of potential corrosion and its behavior.
The aim of this study was to evaluate the effect of SEAs with different pH levels on corrosion behavior of high-copper amalgams and its induction potential for self-sealing ability in the early post setting hours using ECT techniques.
Materials and Method
Thirty intact second mandibular bicuspid teeth extracted for the orthodontic treatment purposes were used in this study. Initially, the coronal segments of teeth were sectioned just short of the cementoenamel junction (CEJ) with a diamond disk (Drendel &Zweiling 942FDiamant
GmbH; Kalletal, Germany) and using a low speed hand piece and cooling water spray. The occlusal part at the cuspal base level was removed just inside the dentinoenamel junction (DEJ) using the same instruments and technique. To standardize the samples of 5.0 mm occlusogingival thickness and make identical cylindrical cavity preparations of 4.5 mm in diameter and 4.7mm in depth with a 0.3 mm remaining dentin base at the occlusal side of the samples, attempts were made to prepare the occlusal and cervical sections parallel together within the above-mentioned dimensions. (Figures 1a and 1b) The cavities were prepared from the pulpal toward the occlusal part (Figure 1b The samples were randomly divided into five main ), Single Bond (SB) and Varnish (V) ( Table 1) .
Each main group was divided into two subgroups according to the types of the used amalgams (Table 1) . Three experiments were performed on each defined subgroup. among the other groups (Table 2 ). Figure 4 shows the PDP curves of all tested groups in artificial saliva media. Although the values of E corr and i corr were different, the diagrams in each group were roughly the same. Table 3 represents the extracted parameters from these curves. According to this table, Tyt-IB had the lowest E corr and the highest i corr among the groups (i.e. highest corrosion rate). The highest value of E corr was witnessed in Tyt-No and lowest value of i corr was that of Tyt-V (i.e. lowest corrosion rate).
Considering various electrochemical behaviors

Discussion
One of the influential parameters that can affect the corrosion reactions on the amalgam surface is the pH of the aqueous environment. [17] [18] The AR/lining materials used in this study had various pH levels. The pH of the AR could influence the pH of the diffused electrolyte in AR/amalgam interface.
As it was expected for AR, the lower the pH was, the lower the OCP yielded. Consequently, the lowest OCP value of the ANA-IB sample could be attributed to its lowest pH value (Table 1 and in Tytin. [31] [32] On the other hand, it should be considered that the corrosion rate of different groups is not only influenced by the type of amalgam and pH value [17, [31] [32] 34] but also by the liner properties such as their degradability and water absorption affinity. [27] [28] [29] [30] These factors may also be correlated with the liner porosity, the dif- Comparing the ANA-IB and Tyt-IB samples, both samples had almost equal E corr values ( Figure 4b and Table 3 ). Besides, the Tyt-IB sample had a higher i corr value compared to the ANA-IB sample (Table 3) , which means lower corrosion resistance or higher corrosion rate. Therefore, it can be deduced that in presence of the I-Bond (pH= 1.6), the surface activity of the Tytin amalgam was more affected as compared to ANA 2000 amalgam. On the other hand, the formation of a corrosion product layer was facilitated more, and thus, the gaps at amalgam/dentin interface have been more rapidly filled (Table 3 ). Comparing samples with I-Bond liners and the control groups (without any liner), a reduction in pH value resulted at higher corrosion rates.
The ANA-S 3 sample had a lower E corr value compared with Tyt-S 3 sample while both of them showed almost the same corrosion resistance (Figure 4c and In the Varnish groups, the corrosion rate of the ANA 2000 amalgam was higher than the Tytin. They showed almost similar corrosion behavior as compared to the control groups. Furthermore, in the presence of a more stable layer in the Varnish groups, the corrosion rates were considerably lower and hence, the sealing process would be delayed. In addition, it should be noticed that the PDP results were consistent with other previous electrochemical measurements.
Therefore, the authors believe that supplementary experiments and investigations should be performed for further confirmation of the suggested method.
Conclusion
Considering the limitations of this study, it can be con- 
